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ABSTRACT: 

PURPOSE: To reduce a length of a connecting rod compared to a stroke length 
and reduce the height of an engine by forming a recession on a lower portion of 
a cylinder so as to prevent occurrence of interference. 

CONSTITUTION: An upper piston 1 and a lower piston 2 which are provided on a 
rod 4 are connected to a crank shaft 6 by means of a connecting rod 5. A slit 
8a having a width a little larger than the thickness of the connecting rod 5 
are formed on a cylinder liner 8 to which the lower piston 2 is abutted within 
a range of crank angle between 90 and 270 degrees, while a recession 7a is 
formed on a cylinder 7. The recession 7a and the slit 8a prevent occurrence of 
interference of the connecting rod 5. It is therefore possible to reduce the 
length of the connecting rod compared to a stroke length, and reduce the height 
of the engine. 
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(54) l%mo>4,m YJ>9Z*h ^BtJ — tf*&R 



n y h o-? * 4 7*04 iM 9)V Y 7 >9 trx h y 

jest * — tf>n»ra£igew-s z f: £ awfc-rs . 

y 1 COT38J: OTSPtrx h y 2tOTSS8*Tc7>fi$^7t'^ 

i:T«ex hy 2 £iafc2l®K£rt-LT-ttWl;:agIi 
^Tfgfcaig ffigL. MTa5fxhy2taffi»5iO/h 

#(7.8) OTato. Ta5tXhy2*^trett3^T 
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imm 1 1 ±stex f ygrFscTasex f 

k i> y 'J y^W^XiM^Zhiz^xmcthb 

±iLtastrx f >®t T&ex f y®z soroses 

SU JblBx'Jy^SS^Tia50 % TSStXFygMflS 

affective y y y^&#fcttw-&ffli^a>m£(c 

-f & 4 -yM F 7 y ? tx F >Bt < — If MM. 

imm 2 1 y y yyg*»-STii*S:< t t±S5tx f y 

OTJgJ: 9T&exFy«T«*T^$^T^a^ 
fc£<®^U Ccoyyyr&ftfcLLSKXFykTS 

exFy£. SC^^^L-c-«£Wfctt«ift^(c^ 
IS -EMU iTFSisexFyfc^l^/Hsateiiiiiii 
stents kttzi>. ±fEy y y^SkJhoT&o. t 

fc£ k fcttSk -r s 4 -»m F 7 y ? ex F yjgr a 

[aWopaTCrfftHB] 
[0001] 

ooy^xFu-^^iM ^F^y^exFyjgr 
[0002] 

HAJB-f 4 — tfMMfctt. exFyfc^y^ttia 
coaaSJ^fcJ: 0 . ±80 LT . jiga^/FaSSIK^x F 
>^tt«^S$fl^mffl r h y y ? F y^T i — fcf 

mhwj k. ^y^t?7^i*«x^7^/!K7 
?xt x mrnztiz t bi>\zmmv>>Y32M&??y 

?mizm?t>HX:?aA^-y F#4 Ffc&oT£«»rf 

S^OX^ y Ffc3S£$;h.J.ogE?nX^>y FtftXF 

yn-y FfcttLTyyy^rtS-ffiffiSrrstxFyfcii 
ISSfifcBfrfl r; n ^. y YWnnf<— t'MSHj #*> 

[0003] JJBF^y^trxFyj&DT*— &I4M 

^^£i«;£ffi<T#Sk^3#ft£1tt&. £0*3 
(=. mW>£l%tf&<%&b^dZbii. mmVT<y F 

x^-xtfimi. mmmtfim-tzb^o. » 
[0004]-*, ?o^7 fjb<dt -&mm 

«lft?5y?lrt»?n^7 F*M Ffc&oT 
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yy^^fflgWc^ffl-rSiSfflE^J^^ox^-y Ft 
[000 5] bZ*>T. flGIAtt. 55^ 7*0^7 W«Bi 

[0006] ^<«ffcitLTiaiiaj*^MTS-li-S^ 
k&<tfJS-f£*tf>fc:{;t exFylTtSooy/xFo 

io -ttt.mhxmwbh. 

[0007] ±12? ox^»/ mar < — tf/HSRtt. 
?nx\7 K£*ttl».rfc£jeBLT. txFyooy 
^Xhn-^fl:S:tfS t rt««Bg±Sa'CJ>0. 
s/DJt (xha-?/#T<r)}tZ^o ) ^3 .8<ooy 
^x F o- 9 9 4 ~7<?) t> (DWmmfoZtiX v ^ 6 . 

[0008]-*. ±ah5y^exhyjg<or>f-Hf 
7H)Wi. ±&Lt:®fS<±cntmX>). S/Dlt=2.0 

< (oy^xFo-^^b) Uiofc-TSk. 06fc*t 
J: 3 S/D Jkfc« L^^)^$*<Z^fte«tcli 
JnU a7<0JK»e' tillillSfCWJt 

LT^-idt. S/Dit#2.5 SSSr^tUTISPIO 
^S^nx^-y F^or-f— b';H85IJ: *)tt l^Wsa 

LT. ±aL^F7y^txFy®T-<-^H8ig^ 

* y -/ f s-s^-e-s z b iz^i . 
[ o o o 9 1 $ t>£. wmm^mhtifrmzmm. 
mmt:4mz±z<L%\rtui%t>-f. -eoea. mm 

bb%&. 

[0010] ZVtiib. S/DJt2.0 £LhOoy^XF 
LTV^^F^y^tXF y &t 4 — fef 

[0011] *m\t. ±j&)£ o %<m<Di>b fc=5r$ 
tvfc&WX-hiX . ±a<7)«k3^:^SiSr#t»^:V\ oy 
40 ^XFu-^4-9-^ ^^F^y^exFy^r^— 
*SW£i£flt-r* c: k £ B Wk-TS . 

[0012] 

[aUS?:)B*-t?.fe«)<r)#S] *^lc0^fc*^S4 
^ F 9 y ^ tx f ymf < — tVHSWtt. ±SJt 

x f ygrrsifcTsex f yas?r^< k i> ^ y y^g 

ULhfc^? tzhtzixmkth b b fc. ^ y y^su^ 
i&^< k t>Jjerssex Fya5o^$*^'(tt&«tc 
fi<^L. ^yyyy^tcJiEJi^exFyssfc 
TSstxFy^agiDTOciisi^ ±isyyyy& 
so ^oTg?^. Ta5txFy«)Wii6^fctiv^yyy 
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[0013]*^ 2cnmi£frfr& 41M 9)V h^y? 

t±&ex hy<9T«J: OT&ex byormxag: 

ex h y kTSBex h y£fSfc£Eg>£rt- LTHfcWfctt 
SISTOcafe • 5IBU giTS&exhyfcilgSSo/h 

^£0ijB«fcagrrskktt>. iMisvy-rm 10 

*>Taw>, T«exhy3e^ffgfcfcvvcvyyrst 

etc. t t>a«^)Js^oh<os^F^i«jjBco 

[0014] 

im 1 L**l/C . *SS 1 «WJBfc**»* h 7 y ? ex 
fc-^Tglft Uft£) LTiO+SLkS&exhy&kTSS 

vxhy®iMmwtzw. ^)yrru\z^m±m 

cDW8tt:Bf8.LX^&Zt£*)XhTi-?(?>&2izitL 20 
TjMfM3#>g$ exhyfrSS-oy 
T'Xhn-^fcLTi. S70*ttek«K8f £0*-*- 
Si die. ? nx A.. y Hjg^ , — ftHHBfclt l/t . ft 

£ft< f S £ k ^-Ct S . 
[ 0 0 1 5 ] * LT. ex h y£tt<D£$#±g|5ex b 

ycoss tztotx&%< k t> ^ y yr&KLtoss t*> 

[0 0 16] ^2<D$&^fc*>A>5h5y?ex 30 

hs'jw^-wwtt. yyy^atf^-kfij^fcg 

g<»j£) LT£<o+£±&exhykT&exhy# 
-ttttfcttSi»L .roTgjex v y\zwm<?>>m&%: 
w&thtttiz, ^oyrr^izm^mmm 
uzB&Lx^&tub. mmtisyyrmttfrm- 
hZtW%^Zt£*)^ vxhyfrUivyrz-ha- 
7 CLTi^^£ii£ffi<-tS£k W*>. 
^2<r&fflizfrfrl> YyyttxvymA — teVMS 
BSfcifUf. flSKfcuy^Xhn-^fcLTt). 07<9 
±SSekiHItt8fKB*-fSJ:?fc* ?ox\7H)gf< 40 
— &i>wmizitix. n-<r> ! sVyrft*±3tMxYy 
tTt&VXYytfU^\zms.LKt&&*®&?ht: 

[00 17] *m2<?)mUzfrfr&h7y7*: 

xhy&T<— *Mmz*tu£* iMtxhykTtt 

exhy£^£:frLTii*£L-0^fc«>. ±&exh 
ykTI»exfy^^j5*teJ:tf«ISJE^fc:t>k^< 
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* ( jb*¥^*5SE^ k^^ex h ymmnn ; W&) 

[ooi8] L&i>. *mi&£vm2<mwizirfr 

Wimow&tf. vxvy<r>minm<%hi'»yy 
mmmzffi8&tixuht&>. ttii&tizioiz 

ex h yS-tixrygZtf&Kmtf&tiX^Z, i k (cgBL 
T&ex h y^SMSSfSyj*: 0 Offlffi^tffiESfiSfc 

[0019] 

squaws. 

[ o o 2 o 1 0 1 (a) \s&mxr>mtmizfrii>i> b ?y 
mxh yBT < —e/vimem&commzTFrt. ex 
hytfiK&mx-mmm. sio>) as^yy*^ 

lii^ex h yittK&mx-mmmbz . 

[0021] Hfcfcwt , 1 fctk&ex h y % 2liTS5 
exhy. 3«exhyey, 4tio-yh\ 5*13^ 
6»i^7^w. 7«^yyr, 8tt^yy^5>f 

[0022] ^HfeMTti. ±Ex'J y^7fc«tt/^y 
y^5-f ^ 8 JJii^<o h?y?\zxY yB9 < — «f;w» 
Picotoi OiKK k t±SJex h y 1 <0TJS«t 0T« 
ex h y 2 <oTJg* -c<o^$ x^fe'(t^ffiWt:S< «j« 
snx^s. -eL-c. ^o^yy^5>f^8rtfcii. ± 
g?ex h y i k coT^TiSuex by 2 a<si*3*u 
^ti^tta y H4-c-f*wtas»^rigt^ fl-?T&e 

X h y 2 k ±& ex h J/ Uio v V 4 TSg^jS^-CHI 

iwrwdftftStiT^*. &->x. ±«exhyikT 
&vx\-y2k<m {nyYAOi^maffimm w±s 

W>Kim&Zti&. iMhSSexhyifcH. e 

i@u y^R k -e^T*tjfts# y y/r immzti. t 
fc. ±Hrajexhy2fcH. iftg^yy^rAfS^s 

tit k k t> fc^ cOT^fciAfflQa^JftSiiT . 

[0023] -f-LT. jjeratexhy2ksigM£5<7> 
/J^sga5al4 ex h y ey 3 •ennsisrigtcafe^^. as 
mK^m*t?7ym6£®m&mzmtiZtix 

[0024] -et-c. ^stw-cii. ±ia^yy^7o 
TSPo. tirat^mtf SttJ »ts ex h y i , 2 <nis y 

yr7-f^-8fcJtt6fl|ffi*«W^< : 5roTV^afi. o 

^y^^y^^-cw ftjg*>^»27o • ftiatwtTas 
exhy2^^t&gi5^. «i*5j*a«»5«^ 

yy^7<^iagirraK^-rs^yyr7'f-^8Wi, « 

yy^aw (^yy^7k^yy^-f^-8)^TSS 
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fflconaSS ( IWa, X >J «y h8a) #Jgj£3 . 

[0 0 2 5] ttz. *stawrai. ±Mimm5\i. m 
^i>fc*>. ±&K77y^^£iytTBt»i££ii 

[0026] -E-LT. 04(a) £05jctS J: ±M 

>>v>y74i-8cr)Tm*i. : ^)yyiwizmt& 

£9-C@£S*U JJExy^8aJBj£fc,k£S|gffiT£ 
(b) izWfct&Xolz, zsV>yj41-8<7)Ti&T1j£ 

<m (tot*) i5*«i. isvyyyJismsmz 
nmmizffitfiittix^z. tit. mi&^coisv 

-r&r-^*& (c i4£:frLt\ s^yy 

^5>f^8<oTsa^ Jifcfrion-iofci-pT. i/yy/ 

[0027] jjBifija^fc. mt±mi. 

05(a), (b),(c) tzWnrt&Xo. is»yy?4i-8CD 
XV -/ htomt5£VisV>y7<rm8Fl*<7)ffiti^ W 

b.8c fc«i|<oif$i.^ftll*«^M2{cJ;0JR^§ii. 
»J 4 i~8 <T>X U -y h8atf>ffl|J8H#i' y yyiff) 

paar7a<7)ii8sgiafc-^LJt«ffi-cxy y^708t«»$ 

tit. 05(c) £0^-fSJ:3fc:, fflSt&JUl 
<o^yyy7«g<oagasiia ^mtM?^ ^03? 

S£t1®S3*i£tf^M2fc:J:SSffiJj#. Wvy?4 

-*-8 1 ss^sffs t±mn<7)^v y^y-a-sm^ 
fHomnttzt. *v>y7ji-8cmM^mmm% 

[00 28] L*>LT\ CKOidtCli^iXJt^h^y 
[0 0 29]fin*K ^Ox-f— bf/HSK»±. 01(a) tc 

*rr±&ex h y 1 1 rguex h y 2 *f v y y^ 7 <o± 

SPt:fl[gtl.ffilBtt® (_L5E£ftS) 03fc5rf 
±j&frtrxhyi. 2^yyr7«+istc:figl-si© 

mm mx . 0 2 tsrr±E#tx h y 1 . 2 # ^ y 

yr7^TS!fcftg^SttSi (TKtm.5) £T\ ±SS 
trxhyitTS?trxhy2«. s-yyy^^srt* 
SVHOffS (xyy^^<^S§^|6|^g»S«) j^SB 

ho-^»(Oi>OK(ivyy^7 (yijy^t8) 

«*ifcWH<ar»K *3t^yy^7^^-8W±xy 

8a*>\ ^yyr7(C«IHS»7a*^3ilTV^)ty>. j$ 
«&5££< LTi^y y^7<0fi#*|plt^UTS[^ 

^5c7>«^«ssr^<LTt. aae»5#i/yy^7 
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at^y y^7-r -*-8 t^ws c 
[0030] <r *t •* — tfMMtt. oy^x 

ho-^fc&^Tt. ?nx\7 K»r4~ tfA4M£ 
JtLT . 07tf>#x4 — IfMMfc y KJBx -f 

V y y ? h yjgx * «H£;HWS**fc»fc 3 
;W<oy/Xho-?^7 (S/DJt^4fS£) 

10 [0031] -tLTx *r < — tfMMut. ^y y^5 

4-9-8fcxyyl»8a*JMtl'?tt*#f. 04. 05<O# 

Z1xx^ht&>. fio. T95txhy^yy^-f^ 

8W±Exy -y h8a^SrajS-f (^7y^ftT90 
♦ -270 ' (Tffi® <OfflE**«09fcERrrSJ:ofc. 
Bt#fcffiTLTV^fc#>. ±IBX y »/ b8a<7))gj£»CA>*> 

h^>-rmicoimizitKx^mm^*)(r>mmitm 
tt.<,m*)-r&zt%<. ifc^yy^k^yyr^ 

[ o o 3 2 1 tit. xmrnmizfrfrz^i -^wmx- 

»i. ±%&Vxhyi<r)T1}tzT®Vxhy2ijHmLX 
uSfcft. *^-efi.^»t:xhyi, 2<o+Ot^l®K*« 

gtt^^Tv^fc*. ffinyy^RWcwftwa-t. » 

«^^«S^xo-a5*i^7y^SffltjiaL«J: d fc 

ttmzh. zn&£tfxii±mmKX'-BMmLft 
®?jy?mmi,zAhittf>. mk&ix^ttik&nvtz 
30 mnz£h®m<?>Mmimim±x'Z&t^o*:z% 

[0 0 3 3] S^tc. Z.<r)=r4~ &l4WTtt. Jttft 
xhyiliS/yy^aafilS (0S-ii-f ) fc«k oTiKtS 

as»5rt^a» (0sw) «raoTtt^§ 
iis±a5txhy \<7#&m (mm) rtm-m#. r 
&vzhy2<7>imQ£*)m$tix. Ttttxhy® 
mzmm-h. Tmvxhyizmttimmmii. m 
TU^xvy2(nam^)yyrmm.Ynzi'yx. 
S L>izii±&vx h y l <o«jg# y y^ r t i 0«« 

[oo34] tzzx-. ismn&mx'H. ±.®vxby 
tT®vxvy<?ym<mzmm*mstz>t#>. ± 

®VxhyitTmvxby2ZuvY4 coT^X-m® 

[0035] 08J4igttfcxy »/ h<^ft§ b t§t*MZ 
(^^tTJIWHIS) a (02#gg) SrtfTSD* 
50 #tttLT«L4»IHfcXho-^ ■ ^Tlt ( S/D) S 
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[0036] jhEnsfctfrro. »&±&ex hyitr 
tihoiz^TmwLx^&tf. mioizmm-th&o 

fc£<exi^fflI£o>'7'xhn-?tc-r£u zbtf 

•c£. JMcnmmmoig&x o tx h 

y^fiijt^ i o fs*K-r & c t a . 10 

[0037] 

[00 38] ^lfcJtf^oa'EK.kfUf. 

«s§ico^*hs< -c# h z t x 9 . mmtzzvmtm 

[00 3 9] 3£>fc:. *SS2<0^tiWf. ^yy^ 30 

yy?mwj&<m:$ikmz x hmmmvm 

[01 ] (a) lif52<0**«O|lttsMfc:*^5 h 9* 
? ex h yj&T * — ©HSBS^sas^ffliSSr^tx h 

'J yh^)IS$-^-(a) cOA-A^tagfrffiH-CftS. 40 
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[02] Mlcvmkmtztrt>Zby>?txh>BT 

[03] mKrmfomizfrfr&hJymxhyBT 
— t£^«ft<ogastf>ti!jft£*c$-ex h ytflX&bT 

[04 ] (a) tt^U y^5-f ^-<oTJsa5^-c<off§ t 

*t(a) WB-B^Bfffl0T&S. 
[05] (a) Ji^y>^>f^<7)TiS<0Xy /hS^ 
T<Off3i.^ft^JR3&fi!j&SrSrr^S0. (b) «Ht< 

JR«1fJg?-^r(a) COlf$^ft«ffl*»^fcXy.yh 

fflissao0. (c) life) oc-c*«Bfffi0c&&. 
[06] «fflw^s^$^^rs-ci»Lfcairc^ 

SSfcHSJ-fcO. «»fcxhn-? (S) • tfrg 
(D) it£i:-5*£\ j«£#tf>M3fcxha-? #rg 

[07] imizwm3H*:itr&DmujOT 
mmztrt*). wmtzxbv—? (s> ■ #rs 
(D)ititoT. mmmzbxbu-? ■ #TWt<r> 

[08 ] timizTBVx b y<nx y -y Mas^S-JffiSi- 
SfTS *jK7«DT*U mtllzxba-7 

(S) • (D) ifc^ho-c. 0ifc:^-rxy.yh 

^srra0-cfcs. 

[09] igwifcv y yyizimthw&y *b*).m 
mizwmotvyrfiib^x. m&hbf^ytfib 

[0io] *mi <r>mwmm\zti*i)*h v^yw 
x v ymr a — *frmwmsp>mmtFtvx v y# 
yjfcmm.x-nmmx'bh . 

i~±mtxhy 
2-rmvxhy 

8 ■ isvyy^Mr 
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